Introduction
In this note, we survey the rigidity of symmetrie spaces in various view points. We want to look at the symmetrie spaces as Riemannian manifolds and topological spaces, in terms of dynamics and Lie group theory tied with geometry. For Riemannian and représentation theoretical point of view, we present the marked length rigidity of Zariski dense subgroups of the isometry groups, for topological point of view, we discuss the geometrically finite manifolds and the geometrie flows on the manifolds modelled on the Furstenberg boundary. We also discuss that lattices in quaternionic hyperbolic space cannot be deformed continuously. Along the way, we discuss the Patterson-Sullivan measure, non-arithmeticity of non-elementary groups in rank one symmetrie spaces and some properties of limit sets in the product of rank one symmetrie spaces.
Some results are published and many of them are either submitted or in prépara-tion.
This theorem is proved in [12] . The main idea of the proof is using the smallest totally geodesie space Z in X x Y, left invariant under T = {(y, 4>{y))\y €T\,<t> gives the same marked length spectrum between T\ and T 2 }. This Z has the slope 1 ifthey have the same marked length spectrum, and this fact gives an isometry between geometrie boundaries of X and Y with respect to the Tits metrics. By the work of Tits [20] , this isometry is realized by an isometry between X and y. Along the proof we used the idea of Benoist [3] .
We want to mention some corollaries deduced from these theorems and lemma. COROLLARY 1. -Let M be afinite volume locally symmetrie manifold of rank one and N be a quotient ofCAT(-l) space whose limit set is the whole ideal boundary of the CAT(-l) space. Ifthey have the same marked length spectrum, then they are isometric.
Proof: Using the result of [4] and lemma 1, the result follows.
• COROLLARY 2. -Let M bea convex cocompact manifold with a metric g\ which is a quotient of a symmetrie space of non-compact type. Let gz be another symmetrie metric which makes M convex cocompact. Then ^B M {g\ t g 2 ) ^ JJ^J ^here I tJBM (gi t g2) is the geodesie stretch ofg 2 Proof: If the set of translation lengths is contained in roZ, then by the lemma 1, the set of cross-ratios on the limit set is contained in e r°2 . This means that 0 is the only accumulation point of cross-ratios on the limit set. Using the structure of the ideal boundary of rank one symmetrie space, which is the one point compactification of a two step nilpotent group (called a generalized Heisenberg group), and using the action of isometries together with the explicit Cygan norm on the generalized Heisenberg group, one can deduce a contradiction. For the detailed proof, see [ 13] .
•
Geometrical finiteness and Geometrie flow
The ( G, X ) structure for the manifold M is, briefly speaking, a set of coordinate charts {</>,•: Ui, -X} such that transition functions are in the group G. A geometrie flow on Af is a flow whose one parameter group preserves this given geometrie structure. In this section, we concern about the manifold modelled on the Furstenberg boundary of symmetrie space. In this case G is a semisimple Lie group of non-compact type and X is the Furstenberg boundary of the symmetrie space. Mainly we are concerned about the We say that M is a complete (G,X)-manifold if dev : M -X is a covering map. Note that if M is a closed (G, X)-manifold and G is a Lie group acting transitively on X with compact stabilizer G x for some x t then M is complete. The reason is that by pulling back the G-invariant metric on X by dev, we get a geodesically complete metric on M, so a local isometry from a complete Riemannian manifold is always a covering map. See [23] . This is the starting point of our argument in proving the main theorems.
The main ingrediënt of the proof is the following lemma: This theorem somehow reflects the rigidity of symmetrie spaces at infinity. The other theorem we want to present here is about the topological picture of non-compact locally symmetrie manifolds.
In hyperbolic 3-manifold theory, a geometrically finite manifold plays a very important role in many different aspects. For example it is homeomorphic to a 3-manifold with boundary and with finitely many ends. This property is the réminiscence of the Scott's core in 3-manifold topology. Apart from this topological nature, a geometrically finite manifold has a geometrie simpleness such as the thick part of the convex core has finite volume and is compact. From the dynamical point of view, a geometrically finite group has a limit set consisting of parabolic fixed points and conical limit points. Thurston [24] also showed that a geometrically finite manifold has a finite sided fondamental domain in the universal cover.
In [5] Bowditch proved four equivalent définitions of geometrical finiteness for negatively curved Hadamard manifolds. In [18]
, he basically showed that the characterization of geometrical finiteness in negatively curved Hadamard manifolds persists in géné-ral non-positively curved symmetrie spaces except for the nature of the parabolic fixed points. But while writing this he realized that such a charactërization seems meaningful only for the product of rank one symmetrie spaces. In this section we give examples of geometrically finite manifolds by analizing the limit set.
In [18] , he showed that the following définitions are equivalent for locally symmetrie manifolds. DÉFINITION 
-T c Iso(X) is geometrically finite ifX/T is homeomorphic to the interior of a topological manifoldM(T) such that M{Y) hos a finite number ofends and

